Summary &horbar; The aim of this study was to characterize embryonic nucleologenesis by determining the appearance and localization of acid argyrophilic, basic lysine-rich and histone proteins in 8-cell bovine embryos. Two silver staining techniques, ethanolic phosphotungstic acid (PTA) and immunocytochemical methods using specific antibodies, were applied at the ultrastructural level. The silverstained proteins were detected at the onset of nucleologenesis on the periphery of the dense nucleolus precursor bodies (NPBs). The amounts of these proteins increased during the transformation of the NPBs into the fibrillogranular nucleolus. At this stage the well-developed dense fibrillar components encircling fibrillar centres showed intense staining. PTA-positive (basic lysine-rich) proteins were present within most nucleolar structures during nucleologenesis as well as in the chromatin. Histones H2B, H3 and H4 were concentrated throughout the chromatin including the nucleolusassociated chromatin. At the onset of nucleologenesis, histones were absent in the NPBs. The first weak histone labelling was detected in the multivacuolated NPBs, both 
INTRODUCTION
Nucleoli are nuclear structures reflecting the state of activity and differentiation of each cell. They are the morphological expression of a complex machinery in which repetitive genes of rDNA are transcribed into rRNA, the latter being processed and packed into the ribosomal subunit.
During early mammalian embryonic development, functional nucleoli are absent. They develop gradually via the process of nucleologenesis linking morphological events with the onset of functional activity. This process of embryonic nucleologenesis has been described in a few domestic ruminants (Chartrain et al, 1987; King et al, 1988 King et al, , 1989 .
In cow embryos, the whole nucleologenesis process takes place at the 8-cell stage (Camous et al, 1986; Kopecny et al, 1989a (Fulka Jr et al, 1986 nucleolusassociated chromatin and the nucleolus itself ( fig 9) ; 2) within NPB = filamentous material (fig 11 and 3) inside the secondary vacuoles (fig 12) .
DISCUSSION
In this report we extend our previous observations which described silver-stained nuclear proteins in preimplantation cow embryos (Anlalikova and Fulka Jr, 1990 (Tesarik et al, 1987; Kopecny et al, 1989b ).
The low labelling within the NPB in our material is probably a result of the small quantity of histones which may well be below the sensitivity of the peroxidase assay.
Taken together, all these methods provide a clear cytochemical picture of the differentiating nucleolus (fig 13) . In brief, acidic argyrophilic proteins accumulate preferentially in the dense fibrillar component, whereas basic protiens and more specifically histones are mostly associated with nucleolar chromatin. Our analysis of nucleologeneis will probably be very useful for the evaluation and understanding of changes that occur during nuclear reprogramming, especially following micromanipulation procedures such as nuclear transplantation and the production of cloned embryos.
